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AL ZRAENFRPFHMBAGELLH IR
MAS 5
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B R (N=25)
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Z I AL
c3 1 (4%)
ca 4 (16%)
c5 4 (16%)
C6 7 (28%)
c7 1 (4%)
T3 1 (4%)
T4 1 (4%)
T5 3 (12%)
T6 3 (12%)
SZEHE (F)
<1 2 (8%)
>1, <5 5 (20%)
>5, <10 7 (28%)
=10 11 (44%)
MAS
0 9 (36%)
1 8 (32%)
1+ 4 (16%)
2 4 (16%)

£F : N=number ; C= cervical spine ; T=thoracic spine.
MAS: Modified Ashworth Scale.
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Assessments of Spasticity by Hoffmann Reflex
Parametersin Patientswith Spinal Cord Injury

Juei-Hsiang Wang, Yen-Ho Wang, Chein-Wei Chang, Shin-Liang Pan, Che-Sheng Lin

Department of Physical Medicine and Rehabilitation, National Taiwan University Hospital, Taipei.

Muscle spasticity is a common problem that affects patients who have suffered spinal cord injury
(SCI). It can affect the motor skills, activities of daily living, and quality of life of these patients. The
modified Ashworth scale (MAS) is a widely used clinical rating scale for spasticity, but its validity and
reliability have been questioned. Much attention has been devoted to the evaluation of spasticity by
using electrophysiological approaches. Increased excitation of motor neurons, exaggerated stretch reflex,
decreased presynaptic inhibition, and reduced reciprocal inhibition have been found to be associated
with spasticity. In several previous studies, the Hoffmann (H) reflex has been measured in order to
evaluate the stretch reflex because these 2 reflexes share a common circuitry in the spinal cord. The
objective of this study was to investigate whether the values of the H-reflex measured in persons with
SCI differ from those measured in the control group; we also aimed to evaluate the relationship between
various electrophysiological parameters and the clinical MAS score. We recruited 25 men with complete
traumatic SCI (mean age = 36.5 years, standard deviation [SD] = 8.7 years, range = 21 to 53 years), and
24 healthy men as the control group (mean age = 37.7 years, SD = 12.1 years, range = 22 to 59 years).
There was no significant difference between the 2 groups in terms of age. Among the participants with
SCl, 68% had tetraplegia, and their MAS scores ranged from 0 to 2. The maximal amplitudes of the
H-reflex and M-response (Hmax and Mmax), the thresholds of the H-reflex and M-response (Hth and
Mth), the ratio of the maximal amplitude of the H-reflex to that of the M-response (Hmax/Mmax), and the
ratio of the threshold of the H-reflex to that of the M-response (Hth/Mth) were measured. The results
showed that the Mmax in the SCI group was smaller than that in the control group (mean, 14.39 mV vs.
19.97 mV, p = 0.03). No significant differences were found between the SCI and the control groups in
terms of Hmax, Hth, and Mth. Besides, the log10 (Hmax/Mmax) value in the SCI group was greater than
that in the control group (mean, —0.35 vs. —0.57, p = 0.03). However, no significant relationship was
found between the log10 (Hmax/Mmax) and the MAS score. Although no significant difference in log10
(Hth/Mth) was observed between the SCI group and the control group, we found a negative relationship
between the log1l0 (Hth/Mth) value and the MAS score in the SCI group (r = —0.594, p < 0.01). This
finding implies that SCI subjects with higher MAS scores may have a lower Hth/Mth ratio. Therefore, the
Hth/Mth ratio may be more suitable for use as an electrophysiological reference for spasticity. ( Tw J
Phys Med Rehabil 2009; 37(3): 195 - 200)

Key Words: muscle spasticity, H-reflex, spinal cord injury, motor neuron
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